Arithmetic

!
To decide whether to gamble using arithmetic, compare the amount you might win times the probability of winning against the amount you might lose times the probability of losing. (A probability is a number in the range from 0 to 1 , and the two probabilities (winning and losing) add up to 1 .) If the amount you might win times the probability of winning exceeds the amount you might lose times the probability of losing, then (assuming that winning is the goal) you should go ahead and gamble. And if the amount you might win times the probability of winning is less than the amount you might lose times the probability of losing, then you should not gamble. If the two are equal, then arithmetic does not tell you whether to gamble or not.
In a very simple game, we can assign probabilities easily enough. Suppose the game is rolling a die, and you win if it lands showing 6 . If all you know about the die is that it has 6 sides, then the probability of winning is 1/6 , and the probability of losing is 5/6 . If you stand to gain $3 or lose $1 , then you should not agree to play, because 3 × 1/6 is less than 1 × 5/6 . But if you stand to gain $9 or lose $1 , then you should play, because 9 × 1/6 is more than 1 × 5/6 . If your opponent makes the same calculation using the same probabilities, one of you will refuse to play unless the two products are equal.
Probability depends on what you know. If you know that the die is weighted asymmetrically, being light on the 6 side and heavy on the side opposite 6 , you will assign more than 1/6 probability to side 6 , and less to the others. Let's say side 6 gets probability 1/2 , and the other sides together get probability 1/2 . If your opponent doesn't know this, but knows instead that the edges of the 6 face are a bit rounded and the other edges are sharp, your opponent will assign less than 1/6 probability to side 6 , and more to the others. Let's say side 6 gets probability 1/10 , and the others together get probability 9/10 . If you stand to gain $2 or lose $1 , you compare 2 × 1/2 to 1 × 1/2 and decide to play. Your opponent compares 1 × 9/10 to 2 × 1/10 and also decides to play. Both you and your opponent are making a sensible decision to play, given what you each know. There is an ethical question about whether to tell your opponent what you know, and likewise whether your opponent should tell you what they know. If you have the same knowledge, you make the same calculation, and you agree to play only when the two products are equal. That way the game is fair, and depends only on the luck of the roll. Or maybe the game is intended to be partly a game of knowledge, and you are each entitled to keep your secrets.
Should you buy a lottery ticket? You know what the ticket costs and you know what you might win and you can calculate the probabilities by knowing the criterion for winning. But there's an easier way. The lottery company has already done all the calculations, and they have chosen the ticket price to make sure that it's a good deal for them. Just the fact that they make a profit tells you that it's not a good deal for you -unless you know something they don't. So lottery companies choose winners by a method, such as balls dropping from a drum, that makes it impossible for you to know any more than they do about what the outcome will be. So that settles it: buying a lottery ticket is never a good idea, arithmetically speaking, if winning is the only goal.
Should you gamble at a casino? Some of the games at a casino, for example the slot machines, are like a lottery in the sense that they are just luck; you cannot predict the outcome any better than the casino does. Since the casino makes money on those games, those games must always be avoided. Some of the games, for example card games, are partly luck and partly skill. The casino has set the price so that it's a good deal for the casino when playing against a customer of average skill. But the casino doesn't know what your particular skill level is. If you know that you are good enough to win, then play. If you are only average, or only a little above average, the fact that the casino makes a profit tells you that you should not play, arithmetically speaking, if winning is the only goal. Should you buy insurance? The question applies to all kinds of insurance, including theft insurance, fire insurance, so-called "life" insurance (which really is death insurance), and so on. Calculating the probabilities is difficult, but the insurance company has already done all the calculations, and they have chosen the premium price to make sure that it's a good deal for them. Just the fact that they make a profit tells you that it's not a good deal for you -unless you know something they don't. If you know that your house has faulty wiring and they don't know that, then fire insurance is worth getting. If you know that you live in a high theft area and they don't know that, then get theft insurance. If you know that you have a bad heart and they don't know that, then get life insurance (unless there's a clause that says they pay nothing if they can prove that you knew). If they know what you know, they will set the premium so that insurance is not a good deal for you, arithmetically speaking. If you live an average length of life, the life insurance premiums you pay, plus interest, add up to more than your estate gets when you die.
In the case of disaster (earthquake, flood, tornado) insurance, there is a further unfairness that makes it even worse: sometimes the government steps in and helps those who have no insurance. I am not suggesting that government assistance to those in need is wrong. I am saying that government assistance is unfair to those who bought disaster insurance, making it even more a waste of money.
A very common reaction to all of this is the question "What if the bad thing happens?". What if there's a fire? What if you are robbed? What if you die unexpectedly young? Obviously, if the bad thing happens, it's better to have insurance. The effect of the question is to say: forget about the fact that the bad thing has a low probability. Or the reaction may take this form: If you have insurance and the bad thing doesn't happen, the premium is only a small loss; but if you don't have insurance and the bad thing does happen, you'll really wish you had the insurance. Once again, the effect is to push aside the probabilities, and simply compare the loss (the premium) with the gain (the payout). That comparison corresponds to assigning equal probabilities, half and half, to the two possibilities, treating not-happening and happening as equally likely. With those probabilities, you should definitely buy the insurance. The same reaction for lotteries goes like this: think of a number; now if you buy a lottery ticket and play that number and lose, it's a small loss; but if you don't buy a lottery ticket and that number wins, you'll really wish you had bought a ticket. If that argument convinces you, it should equally well convince you to buy a ticket for every number, and in every lottery. But it's not reasonable to treat things with very different probabilities as if they were equally likely. It's like avoiding the direct route to work each day because a meteor might fall there. If it doesn't fall there, well, the other route takes only a little longer. But if it does fall there, you'll really wish you had taken the other route. It's exactly the same reasoning. Apparently there are many people whose mathematical knowledge includes comparison but does not include probability.
As I sit here writing this essay, the Italian lottery has not been won for 7 months, and the jackpot is nearly €140,000,000. A ticket costs only €1. Italians are buying tickets like crazy. People are flying to Italy just to buy tickets. All of these people are making the comparison (jackpot to ticket price) and ignoring the probability. The probability of picking the right sixnumber combination is well publicized; it is about 1 / 622,000,000 . But they don't know what to do with the probability, so they just compare winning with losing. That would be the right calculation if winning and losing each had probability a half, but that's insanely wrong. The correct comparison is (140,000,000 -1) × 1/622,000,000 (which is about 0.225 ) against 1 × 621,999,999/622,000,000 (which is about 1 ). It may seem that if the jackpot grows to about €622,000,000 it will become a good deal; the ticket price doesn't change, and the probability of picking the right combination of numbers doesn't change. But there's one more ingredient: the jackpot is divided among all those who chose the right combination of numbers. Right now, about 25,000,000 tickets are bought for each drawing, and that number goes up as the jackpot goes up. The Italian lottery, just like every other lottery, is never going to be a good deal. The experts are predicting that in the coming winter there will be a swine flu epidemic. I have just bought a one-week winter vacation, and I am wondering whether to buy cancellation insurance in case of illness. It occurs to me that the insurance companies have not put up their rates in anticipation of the epidemic. I guess they have decided that they will raise their rates when they find they are not making as much profit as they would like; the insurance company is just as happy if their payouts to those who bought insurance during the epidemic are paid for by those who buy insurance after the epidemic. I don't have knowledge that they don't have; rather, I am using knowledge that they are not using; so maybe the insurance is worthwhile. To find out, I need to know three numbers: the price of the trip, the price of the insurance, and the probability that I will be ill at vacation time. I know the first number; I have already paid for the trip. The second number is available from my travel agent. The last number is harder to get, but public health officials have gathered data and done calculations and come up with a probability, as it is their job to do so. I phoned my travel agent to find out how much the insurance costs, and while I was calculating whether the insurance is worthwhile, I learned something amazing: the agent already knew the answer. She told me that she personally knows of someone who fell and broke their arm just before a trip, so she says the insurance is definitely worthwhile. No numbers needed; for her, all arithmetic is apparently irrelevant.
Arithmetically, gambling against a for-profit company or group is almost always a bad deal. The form of gambling known as for-profit insurance is always a bad deal unless you have knowledge that the insurance company doesn't have or isn't using. When gambling or insurance is not-for-profit, the conclusion is different. Some gambling raises money for charity. You might well decide that you want to support the charity, in which case winning is not your only goal. In effect, part of the price of the ticket is a charitable donation, and the rest is fair gambling. Gambling among friends is typically not-for-profit (there's no "house"), and therefore fair, and arithmetic does not tell you whether to gamble or not. Government-run health insurance is notfor-profit; it is arithmetically fair and morally right.
Even when the gambling and insurance are for-profit, arithmetic is not the only thing to consider. There are psychological considerations too.
Psychology
!
When you buy a lottery ticket, what you are buying is a dream. Some people enjoy dreaming about being rich, thinking what they would do with all their money. One could dream about being rich without buying a lottery ticket, but many people find it easier to dream if they are holding a ticket in their hand. Maybe a dream-aid is worth the price of a lottery ticket. Some people have a lot of fun gambling in casinos, and perhaps for them the fun is worth the monetary loss. For other people, gambling is an addiction without fun; those people lose twice: their money and their time. The psychological value of gambling varies from person to person, so no single answer fits all.
We buy insurance against bad events, like fire and theft and death. Arithmetically, it makes just as much sense to tie the insurance payout to a good event as to a bad event. You could buy insurance against having a fire-free year. An insurance company has all the numbers and expertise to know what premium it should charge so that it makes a profit on this kind of insurance. Perhaps a fire-free year is a poor example because it is more probable than a year with a fire, making the premium more than the payout. So let's say you buy insurance against winning a Nobel prize; the premium for that would be quite small. Then, if you win the Nobel Prize, you also get a lot of insurance money. Joy on top of joy! But psychologically, people prefer to balance a loss (due to fire, or theft, or the death of a family member) with a gain (due to winning a bet with an insurance company). Insurance companies also prefer to tie the payout to a loss so they can say they are helping you in your time of need, rather than admit that they are paying you a gambling debt.
There is another reason why it makes sense to many people to insure against loss due to fire or theft. With insurance, you know exactly how much money you will lose every year: you will lose the amount of the insurance premium. If there's no fire or theft, the only loss is the premium. If there is a fire or theft, that loss is matched by an insurance gain, leaving the premium as the net loss. For many people, the certainty of knowing the loss in advance is "peace of mind", worth the loss, even though it's an arithmetically bad deal. For many people, many small losses (the premiums) are not as traumatic as one big loss, even if the small losses add up to more than the big loss.
A psychological advantage of life insurance is as a discipline of saving. Arithmetically, you would do better to use the amount of your premium to buy government bonds, rather than to give it to an insurance company. But people lack the self-discipline to do so. Life insurance motivates you to save by a simple fact: if you stop paying the premiums, you lose all that you have already paid. Perhaps that motivation is worth the lower return.
One difference between death and fire is that the probability of your death increases each year, but the probability of a fire in your home stays pretty much the same each year. Your decision whether to buy fire insurance can be made each year, independent of your decision other years. But your decision to buy life insurance cannot. The premium you pay depends on your age when you start paying for life insurance, going up as your starting age increases. But once you start, your premium remains the same each year. That means that your payments are frontloaded; you pay way too much in the early years so that you won't have to pay a higher premium in later years. The idea is that once you start, you are hooked; you have already paid ahead, and it would be foolish to stop.
Suppose you have bought all the life insurance that you want. How can an insurance company sell you more? Simple: call it something else. A good example is "mortgage insurance", which pays off your mortgage when you die. Since the payout is triggered by your death, it is life insurance. The difference is that ordinary life insurance can be used for any purpose, including paying off your mortgage, whereas mortgage insurance can be used only for paying off your mortgage. Similarly, credit card insurance is just special purpose life insurance. There is no advantage to you in buying life insurance with a restriction on how it can be used. The advantage to the insurance company is to sell you something you don't want by dishonestly telling you that it's something else.
I'm not fond of insurance companies. And I haven't even talked about the fine print and the dirty tricks they use to get out of paying what they owe. In fairness though, I should also talk about the dirty tricks their customers play to get insurance companies to pay what they don't owe.
In the end, you have to decide for yourself, based both on arithmetic and on your personal psychology, whether to gamble, and in particular, whether to buy insurance. My main point is that buying insurance is a form of gambling. That's not an opinion; it's gambling because it fits the definition of gambling.
